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Abstract. Extensive research was conducted at a private university in Indonesia 
into the performance of the higher education information system, called 
SIPERTI. The IT Balanced Scorecard framework consisting of its four 
perspectives: Corporate Contribution, User Orientation, Operational Excellence, 
and Future Orientation was employed to assess the system. The study was 
accomplished in the form of a questionnaire composed of five-point Likert scale 
statements. The questionnaire was addressed to the members of the faculties 
and staff of the university who used SIPERTI in their everyday work. The data 
obtained was statistically analysed including the tests of reliability and validity. 
A structured interview which followed the questionnaire allowed for the 
formulation of recommendations on SIPERTI performance improvement. 
Keywords: performance measurement, higher education, information system, 
IT balanced scorecard, SIPERTI. 
1 Introduction 
The Balanced Scorecard (BSC) is the most widely adopted performance management 
framework used in business and industry, government, and nonprofit organizations. 
BSC was introduced by Kaplan and Norton [1], [2], [3], [4] and based on the 
assumption that the evaluation of a company should not be confined to a traditional 
financial measures but should supplemented with other crucial operational measures 
which determined financial success. They stated that the financial evaluation should 
be extended to include the measures concerning additional perspectives such as 
customer satisfaction, internal processes and the ability to innovate. Keeping all four 
perspectives in balance should result in assuring future financial outcome and leading 
the company toward its strategic goals. According to the Balanced Scorecard Institute 
(BSI) the Balanced Scorecard has evolved over time from a simple performance 
measurement framework to a full strategic planning and management system [5]. 
Van Grembergen adopted BSC for use in the department of information 
technology in organizations [6], [7], [8], [9]. The department of information 
technology is the internal service provider so that perspective used to be changed and 
adjusted. By seeing that their users are internal, they proposed to transform the 
traditional BSC perspectives: Financial, Customer, Internal Business Process, and 
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Learning & Growth into Corporate Contribution, User Orientation, Operational 
Excellence, and Future Orientation perspectives, respectively. The resulting IT 
Balanced Scorecard (IT BSC) is shown in Table 1 The User Orientation perspective 
represents the user assessment of IT. The Operational Excellence perspective 
delineates the IT processes utilized in developing and supporting applications. The 
Future Orientation perspective indicates the human and technology resources needed 
by IT to deliver its services over time. The Business Contribution perspective 
characterizes the business value acquired from the IT investments. These perspectives 
should be translated into corresponding metrics and measures that allow for the 
assessment of the current situation. The evaluations should be carried out periodically 
and aligned with pre-established goals and benchmarks.  
Table 1. Standard IT Balanced Scorecard  
USER ORIENTATION BUSINESS CONTRIBUTION
How do users view the IT department? 
 
Mission 
To be the preferred supplier of information 
systems. 
Objectives 
•  Preferred supplier of applications 
•  Preferred supplier of operations  
•  Partnership with users 
•  User satisfaction 
How does management view the IT 
department? 
Mission 
To obtain a reasonable business contribution 
from IT investments. 
Objectives 
•  Control of IT expenses 
•  Business value of IT projects 
•  Provision of new business capabilities 
OPERATIONAL EXCELLENCE FUTURE ORIENTATION
How effective and efficient are the IT 
processes? 
Mission 
To deliver effective and efficient IT systems 
and services. 
Objectives 
•  Efficient and effective developments 
•  Efficient and effective operations 
How well is IT positioned to meet future 
needs? 
Mission 
To develop opportunities to answer future 
challenges. 
Objectives 
•  Training and education of IT staff 
•  Expertise of IT staff 
•  Research into emerging technologies 
•  Age of application portfolio 
 
IT BSC is considered as a measurement and management system that supports the 
IT governance, i.e. the processes that ensure the effective and efficient utilization of 
IT to attain the mission and strategic goals by an organization [10], [11], [12]. IT BSC 
is also used as a tool to measure the success of the IT department in the 
implementation of an information system, its performance level and its contribution to 
the organization [13], [14], [15]. Many works are devoted to the extension of IT BSC 
to measure and control the implementation and usage of Enterprise Resource Planning 
(ERP) systems [16], [17], [18], [19], [20]. The Balanced Scorecard was also 
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employed in higher education to measure IT performance [21] and to support 
a management information system [22].  
Along with the rapid growth of information technology, an information system to 
support the administrative processes in a college, university or higher education 
institution is absolutely needed nowadays. Higher Education Information System 
called SIPERTI is an online computer-based information system built with the aim to 
organize the academic data in the colleges in Indonesia. Its main functions include: 
management of student registration system, financial administration, faculty and 
employee data administration, library administration, admissions, tuition system, 
enrolment system, lectures monitoring, exam and grading system, and issuance of 
graduate diplomas. The study reported in this paper was motivated by problems with 
the usage of the SIPERTI information system and the need to streamline it. The goal 
of the research is to measure and evaluate the performance of the SIPERTI 
information system and formulate recommendations on its performance improvement.  
2 Research Methodology 
The research focused on the measurement and evaluation of the performance of the 
SIPERTI higher education information system using IT BSC with its four 
perspectives, i.e. Corporate Contribution, User Orientation, Operational Excellence, 
Future Orientation. It was a case study conducted at a private university located in 
Jakarta, Indonesia. The IT BSC framework was chosen for the following reasons: 
• IT BSC is commonly used performance evaluation methodology and is regarded 
as the most flexible one.  
• IT BSC was proven to increase the competitive advantage of the organization. 
• IT BSC allows for determining appropriate measures and metrics for evaluating 
the effectiveness of the system. 
• IT BSC is simpler than any other framework. 
• IT BSC can be easily tailored to organization needs. 
 
IT BSC measurement 
The IT BSC measurement determined for the purposes of the study is presented in 
Table 2. It was based of the literature review and implements the best practices 
developed by other researchers working on similar problems.  
 
Likert Scale 
A Likert scale is an ordered scale from which respondents choose one option that best 
corresponds their view. This scale was developed by Rensis Likert in 1932 [23]. It is 
often used to measure respondents' attitudes or feelings by asking the extent to which 
they agree or disagree with a particular question or statement. A typical scale is 
“Strongly disagree, Disagree, Neutral, Agree, Strongly agree”. At the moment the 
Likert scale is the most widely used method of scaling in behavioural and social 
sciences due to its ease to construct and high reliability. The scale is also commonly 
utilized in study on the performance and effectiveness of information systems [24], 
[25], [26], [27]. 
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Table 2. IT Balanced Scorecard measurement 
Perspective  Objective Indicator Measurement 
Corporate 
Contribution 
Cost control  System development in 
the budget and 
implementation of the 
system lowering 
operational costs 
- Decrease operational costs after 
implementing SIPERTI 
- Reduction in the number of staff after 
implementation of SIPERTI 
- Development of SIPERTI is within 
the budget 
Provision of 
new business 
capabilities 
- System suitability for 
the business strategy 
- Application strategic 
planning 
- Application in a line with the business 
strategy 
- Application supports the business 
strategy 
- Design of applications tailored to the 
business strategy 
Business value 
of IT projects 
Payback period Payback period at the time determined 
User 
Orientation 
Cooperation 
with users 
The level of user 
involvement in the 
development and 
implementation of 
application 
- The number of meetings with the 
users 
- User involvement in determining the 
needs of the application 
 
User 
satisfaction 
The level of user 
satisfaction with the 
application 
- Application ease of use  
- Data format generated by the 
application 
- Application timelines 
The best 
solution 
providers  
- Intensity of use of the 
application 
- Other applications 
besides SIPERTI 
- Dependence on 
SIPERTI 
- Duration of the application use 
- The number of menus / modules used 
- Other applications besides SIPERTI 
- The number of transactions completed 
according to schedule 
Operational 
Excellence 
Efficiency of 
application 
development 
- Development of 
applications according 
to business and user 
needs  
- The application 
development (new 
module) on schedule 
- Development of applications 
according to business and user needs  
- The application development (new 
module) on schedule 
Efficiency of 
computer 
operational 
- Application 
availability level 
- Application downtime 
level 
- Application response 
time 
- Scope of automation 
- Facilitate the work 
- Save the work time 
- Application availability level 
- Application downtime level 
- Application response time 
- Scope of automation 
- Facilitate the work 
- Save the work time 
Efficiency of 
help desk 
functions 
- Speed of 
troubleshooting 
- Precision of problem 
handling 
- Problem of applications resolved 
quickly and on time 
- IT staff understands application 
problems 
Future 
Orientation 
User training - User training index 
- Training effectiveness  
- Number of user training in one period 
- Training of a  new module 
- Benefits of training 
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Population 
The questionnaire was addressed to the members of the faculties and staff of the 
university who used SIPERTI in their everyday work. As for the faculty, the survey 
audience was composed of 14 lecturers including 7 heads and 7 deputy heads of study 
programs. In turn, the survey audience consisted of 33 SIPERTI users from HR, 
Finance, Marketing, Admissions, and Academic departments. Moreover, 5 persons 
from the top-level management were invited to complete the questionnaire. In total 52 
respondents constituted the population of the survey.  
 
Data Processing 
Data analysis included both descriptive and inferential statistical methods. Percentage 
and frequency tables, charts, and graphs were used to collate, analyse and present 
data. Reliability and validity test were also made. 
Each measurement including a questionnaire should be tested in respect of its 
reliability and validity [28], [29]. The former refers to how consistent the 
measurement is, i.e. to what extent a given survey can provide similar results if used 
again in similar conditions. A questionnaire is reliable if the results are consistent or 
stable over time. In turn, the latter refers to whether the investigation examines what it 
intends to examine. A questionnaire is valid if its questions and/or statements are able 
to reveal something that is expected to be measured. The validity of a survey relies 
primarily on reliability. The most recognized estimation of reliability is the 
Cronbach’s alpha [30], [31]. The Cronbach’s alpha coefficient ranges in value from 
0 to 1 and the score of 0.7 or higher is considered acceptable reliability. The 
application of Cronbach’s alpha to assess the reliability of surveys based on the Likert 
scale is presented in [32], [33]. 
The results of questionnaires were processed by calculating the average of each 
statement filled by the respondents. The results of the measurement were then 
projected onto the grading scale used in the organization in order to make them easily 
understood by the management. The IT Balanced Scorecard grading scale is presented 
in Table 3. 
Table 3. IT Balanced Scorecard grading 
Category Index 
Outstanding 4.41 – 5.00 
Exceed Expectation 3.51 – 4.40 
Meet Expectation 2.51 – 3.50 
Need Improvement 1.61 – 2.50 
Unacceptable 1.00 – 1.60 
 
The weights of individual perspectives were calculated based on the number  
of statements in each perspective and the results of interviews with  
university management. The weights used to calculate the final score are shown in 
Table 4. 
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Table 4. IT Balanced Scorecard weighting 
Perspective No. of 
statements 
Percentage Weights 
Corporate Contribution 7 23% 0.23 
User Orientation 11 35% 0.35 
Operational Excellence 10 32% 0.32 
Future Orientation 3 10% 0.10 
3 Analysis of IT Balanced Scorecard Results 
Respondent Profile 
Table 5 shows the profile of questionnaire respondents. The number of respondents in 
User Orientation, Operational Excellence, and Future Orientation perspectives was 
52, while the respondents in the Corporate Contribution perspective were 26. 
Table 5. Profile of respondents 
Feature Groups Participants Percentage 
Gender a. Man 
b. Woman 
21 
31 
40.38 % 
59.62 % 
Age a. <=25 years old 
b. 26-30 years old 
c. 31-35 years old 
d. 36-40 years old 
e. >40 years old 
10 
16 
9 
10 
7 
19.23 % 
30.77 % 
17.31 % 
19.23 % 
13.46 % 
Position a. Lecturer 
b. Staff 
c. Top Management 
14 
33 
5 
27.45 % 
62.75 % 
9.80 % 
Education a. Doctoral 
b. Graduate 
c. Undergraduate 
5 
16 
31 
9.62 % 
30.77 % 
59.62 % 
Work  
Experience 
a. <2 years 
b. 2-3  years 
c. >3 years 
15 
15 
22 
28.85 % 
28.85 % 
42.31 % 
 
Table 6. Results of reliability test 
Perspective Cronbach’s 
Alpha 
Conclusion 
Corporate Contribution 0.846 Reliable 
User Orientation 0.833 Reliable 
Operational Excellence 0.792 Reliable 
Future Orientation 0.746 Reliable 
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Validity and Reliability Tests 
In this research reliability was estimated using Cronbach’s alpha. The values of the 
coefficient are shown in Table 6 and they are greater than 0.7 for all perspectives. The 
results revealed that all questions formulated in the questionnaire were reliable.  
The validity test was conducted by analysing the correlation value of each 
statement in every IT BSC perspective to the total correlation value. The 
measurement results showed that all formulated questions were valid. 
 
IT BSC Measurement Results 
Results of IT BSC measurements of SIPERTI are depicted in Fig. 1. The individual 
scores for the Corporate Contribution, User Orientation, Operational Excellence, and 
Future Orientation perspectives amounted to 3:01, 2.65, 2.69, and 2.97, respectively. 
The aggregate result computed as the weighted average of the scores for individual 
perspectives was equal to (0.23 x 3.01) + (0.35 x 2.65) + (0.32 x 2.69) + (0.10 x 2.97) 
= 2.78. Taking into account the IT Balanced Scorecard grading scale used at the 
university (see Table 3) it falls into the “Meet Expectation” category.  
 
 
Fig. 1. Results of IT Balanced Scorecard measurement 
4 Conclusions and Future Work 
Extensive research was conducted at a private university in Indonesia into the 
performance of the higher education information system, called SIPERTI. The IT 
Balanced Scorecard framework consisting of its four perspectives: Corporate 
Contribution, User Orientation, Operational Excellence, and Future Orientation was 
employed to assess the system. The study was accomplished in the form of 
a questionnaire composed of five-point Likert scale statements. The members of the 
faculties and staff of the university who used SIPERTI in their everyday work 
completed the questionnaire. The data obtained was statistically analysed including 
the tests of reliability and validity. The weighted average of IT balanced Scoreboard 
measurement was equal to 2.78. It means that the SIPERTI information system was 
graded “Meet Expectation”. It was concluded that the performance of information 
systems was not at the level required by the university management. 
Therefore, based on a structured interview which followed the questionnaire a 
complex of recommendations on SIPERTI performance improvement was 
formulated. They are presented in Table 7. 
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It is planned to repeat the evaluation of the SIPERTI system with an extended set 
of metrics adjusted to the needs of the university after reviewing by the stakeholders. 
Moreover, research with a larger number of respondents and more varied in terms of 
demographic data might allow for considering demographic data as one of the factors 
that influence the assessment of the information system performance. 
Table 7. Recommendations for SIPERTI performance improvement 
Perspectives Recommendations 
Corporate Contribution - Use waterfall model for SIPERTI development  
 - Build an agreement with stakeholders about the scope of 
SIPERTI development. 
 - Alignment of SIPERTI development with the organization 
business strategy 
User Orientation - More user involvement in determining the need of SIPERTI 
 - Giving sufficient alert (error message) for SIPERTI users 
 - Designing the SIPERTI menu in a coherent way from one 
process to another processes  
 - Providing manual book for SIPERTI that has not existed until 
now 
 - Providing help facilities for the SIPERTI user 
 - Increased data accuracy generated by SIPERTI so there will be 
no error data interpretation and analysis  
 - Provide tailored data format a line with the user requirements. 
 - Speed up the improvements on the SIPERTI menus cannot be 
used by the user yet. 
 - SIPERTI error handling to be done more quickly and 
accurately 
Operational Excellence - Specific training for IT staff responsible for SIPERTI 
 - Increasing the number of the IT staff responsible for 
development and maintenance of applications 
 - Decreasing the down time of SIPERTI 
Future Orientation - User training periodically  
 - Training for the new modules 
 - Training for the top level management a line with their need 
 - More user involvement in determining the need of SIPERTI 
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